A comprehensive survey was accomplished for two of the most important and beautiful wadis in the Sinai, Wadi Isla & Hebran. The biodiversity of the two wadis are surveyed including plant species and their associated insects, spiders and scorpions. The list includes 20 plant families with 51 species, 8 insect orders with 54 families and 138 species, and 4 arachnid orders with 17 families and 23 species. The highest number of species recorded were Coleoptera and Hymenoptera.
Introduction
The mountainous region of southern Sinai probably contains a greater biodiversity than in the rest of Egypt. A large section of the area was declared a Protectorate in 1996, centered upon the town of St Katherine (altitude 1600 m) with its world-famous 6th century monastery built on the traditional site of the 'burning bush' of the Bible, at the foot of Mt Sinai. From the mountain of St Katherine, at 2641 m the highest point in Egypt and marking the watershed of the peninsula, wadi systems drain eastwards towards the Gulf of Aqaba, and westwards towards the Gulf of Suez. Although southern Sinai is classified as 'very arid' (Zahran & Willis, 1992) , there is in fact a great deal of water draining down the wadis, sometimes as violent and destructive flash floods, but under normal circumstances most of the water is underground, occasionally surfacing to produce short sections of freely flowing permanent water. Sparse vegetation occurs everywhere, but the wet areas are particularly rich with plants and consequently with insects and other animals.
Because of the recent political history of the Sinai, little is known about the fine detail of the distributions of the different taxa. Such detail is vital in the rational planning of the management of the Park, especially in the light of the position of the monastery and the importance of tourism to the economy of Egypt. The rich biodiversity of the Park is exemplified by the butterflies (67% of the 60 species of Egypt, including two endemics : Larsen 1990 , Gilbert & Zalat 2008 ) and the plants (estimates vary, but a figure of 450 has been quoted with more than 30 endemics, see Boulos 1998 Boulos -2004 . This report documents an expedition to record and map the biodiversity of insects and their associations with plants within the St Katherine Protectorate. We chose to concentrate upon Wadi Isla, a traditional camel route between the regional capital on the Red Sea coast, El Tur, and the town of St Catherine. Wadi Isla opens onto the Plain of El Qa'a, a wide and gently sloping plain separating the mountains from the Red Sea (Map 1). The wadi is well known amongst the local Bedouin for its rich water resources, but rather few biologists have visited it: we know only of some entomologists (Alfieri, Efflatoun, Zalat); occasional records of collected insects show that some others have also been in the wadi (e.g. Dumont 1991; Theodor 1980 , Freidberg & Kugler 1989 . We returned to St Catherine via Wadi Hebran, a wadi which runs parallel to but north of Wadi Isla, and which also opens onto the Plain of El Qa'a: Wadi Hebran is equally poorly known entomologically.
Methods
The expedition lasted nine days between 31st July and 8th August 1994. Each day was spent either walking along the wadi, collecting arthropods from under stones, or by sweeping or beating plants, or by collecting visitors of flowers. At certain places in Wadi Isla we spent whole days observing flowers of Mentha lavandulacea Willd. (Labiatae) as part of a more specialized study of the insect-plant interactions of this plant. All specimens were preserved in ethyl acetate vapor before pinning on return, and voucher specimens of all taxa are lodged at the collection of the Environmental Research Center (ERC) of Suez Canal University situated in the town of St Catherine. At each camp site we took our position using a hand-held GPS receiver (Trimble Ensign, Trimble Navigation UK LTD, UK) accurate to ± 200 m, given enough satellites in the right places; 3-dimensional accuracy is measured by the Positional Dilution of Precision (PDOP) which depends on the number of geometry of the satellites. The full names of all the plants and insects we recorded are given in Table 1 and Table 2 respectively. The route of the expedition is shown on Boulos (1998 Boulos ( -2004 . (Gamal El Din 1992) which, according to our guide, only occurs in the Rahaba area. We camped at 28°23' 37.2" N, 34°00' 40.5" E at an altitude of 1530 m (PDOP = 2.8, n = 6 satellites). Day 2. The next day was spent walking down Wadi Tarafa, through Wadi Zeliga, to Wadi Orma, all part of the Wadi Isla drainage system; we camped at the junction between Wadi Zeliga and Wadi Orma at 28°18' 35.0" N, 33°59' 3.2" E, at an altitude of 870 m (PDOP = 3.2, n = 5 satellites). Wadi Tarafa is dominated by Zilla spinosa, Pulicaria undulata, Artemisia judaica and Seriphidium herba-alba, and others as before, but there are small patches of Mentha lavandulacea; Hyoscyamus boveanus begins to be abundant, and there are increasing numbers of the two species of Capparis, C. sinaica being more common than C. spinosa. Some of the large red edible fruits of C. sinaica were infested with insect larvae, probably Diptera. As is common with many Sinai plants, only a few flowers of C. sinaica bloom each day and all stages from flower to dehisced fruit are present on the same plant; flowers last only a single day, and wither rapidly during the day of Opening.
Other plants recorded this day were Ephedra, two species of Cleome (africana and droserifolia), Reseda urnigera, Caylusea hexagyna, Pulicaria incisa, Trichodesma africanum, Launaea spinosa, Ochradenus baccatus, Zygophyllum coccineum, Otostegia fruticosa and Chiliadenus montanus. Five female ibex (Capra nubiana) were seen climbing rapidly over the ridge of Wadi Zeliga. Day 3. This consisted of walking from Wadi Orma, and down Wadi Isla proper which, according to our guide, starts at a large grove of bamboo where Wadi Om Arad joins the main wadi. The dominant plants here are both species of Capparis, Raetam raetam, and Hyoscyamus boveanus. Also common are Calotropis procera, Pulicaria undulata and, increasingly, Pulicaria incisa. Other plants recorded were Cleome droserifolia, Acacia tortilis raddiana, Seriphidium herb-alba, Ochradenus baccatus, Ficus pseudosycomorus and Zilla spinosa. The abundance of Seriphidium and Zilla declined, and we could find no Reaumuria. In Wadi Om Arad we found Echinops spinossissimum close to the large deep pools of water at the mouth of that steep wadi.
The density of bamboo thickets is quite remarkable in places, especially at the end of the day's journey close to where we finally camped, at the mouth of Wadi Moagid (at 28°16' 22.0" N, 33°54' 19.6" E, altitude 630m, PDOP = 2.9, n =5 satellites). At this point the bamboo grows in a site with a large amount of running surface water on the wadi bed; in the densest region the path leads under overarching bamboo thickets and through dense stands of Mentha lavandulacea. There were many camel ticks in this site, sitting on the inflorescences with front legs held open, waiting for passing animals on which to mount.
In In the late afternoon, we moved 2 km further down Wadi Isla, through a spectacular narrow gorge only 4-5 m wide. This gorge is rocky, very steep-sided, and full of running water and some accompanying plants (dominated by Mentha). According to our Bedouin guide, the vegetation is regularly swept away in spectacular flash floods which, in this narrow gorge, reach 6 m depth. Our camp site was at 28°15' 2.5" N, 33°55' 11.3" E; the narrowness of the valley meant that only three satellites were received by the GPS (PDOP = 2.9) and therefore it could not estimate our altitude. Day 6. was spent censusing visitors to Mentha, and again in the late afternoon we moved to our final camp site in Wadi Isla close to the mouth at El Qa'a plain. Day 7. We walked to the Bedouin settlement at the mouth of Wadi Isla, resting there until 1800. Overnight we walked north-west across the plain of El Qa'a skirting the edge of the mountains, past successive mouths of wadis Imleha, Shediq, Wagran, Mi'r, and finally to reach Wadi Hebran in the early morning (about 28°23' N, 33°42' E). Day 8. We walked 4 km up Wadi Hebran to a camp site at 28°31' 21.3" N, 33°41' 35.1" E, at an altitude of 480 m (PDOP = 5.2, n = 5 satellites). There is a great deal of water in this short (±1 km) section near the mouth, and dense vegetation including an avenue of continuous Mentha lavandulacea, many date palms (Phoenix dactylifera) and a great deal of Juncus rigidus. The Mentha at this point is much denser than in Wadi Isla. Pulicaria undulata is also dominant. We also identified Zilla spinosa, Acacia tortilis raddiana, Cleome droserifolia, Citrullus colocynthis, two species of Zygophyllum (album and simplex), Hyoscyamus boveanus and Zosima absinthifolia. Day 9. consisted of the walk up Wadi Hebran to the head of the wadi, into Wadi El-Ghotiah and over the mountain trail into Wadi Solaf. Apart from one well at about the mid-point, the whole of the rest of Wadi Hebran was without water; the dominant plant was undoubtedly Acacia tortilis raddiana, with date palms Phoenix dactylifera in the area of the well. Raetam raetam was absent, but present in Wadi El-Ghotiah. Wadi Solaf was the end of the expedition, and from there we returned to St Catherine. In conclusion, we recorded 20 plant families with 51 species, including many Compositae; and eight insect orders, 54 families and 138 species, dominated by beetles, wasps and bees. There were four orders of Arachnida: Araneida with 12 families, 16 species and 91 specimens; Pseudoscorpionida with 3 families, 3 species and 8 specimens; Scorpionida with 1 family, 3 species and 11 specimens; and Solpugida with 1 family, 1 species and 3 specimens.
